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ABSTRACT 
PURPOSE: 
The aim of the study was to examine the predictive validity of the 
PUSH score in monitoring the wound healing in patients with leg ulcers. 
DESIGN: 
45 patients who presented with leg ulcers of Wagner grade less 
than or equal to 3 were examined and total PUSH score calculated once 
every week for 4 weeks. The change in total PUSH score for each patient 
over a period of 4 weeks were noted and compared between healing and 
non-healing ulcers.  
RESULTS: 
PUSH scores were modeled using a piecewise linear regression. 
PUSH values were found to be decreased significantly (p< .0001) in 
healing ulcers. Conversely, in non-healing ulcers, there was little or no 
change in PUSH values which were clinically correlated.  
CONCLUSION: 
Our findings indicate that PUSH score declines significantly in 
healing ulcers and have a converse relationship in case of non-healing 
ulcers. Hence PUSH score can be used as an effective tool in predicting 
the nature of wound healing in patients with leg ulcers. 
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INTRODUCTION 
Over the last few centuries, medicine has seen so many advances, 
in spite of which, the management of leg ulcer remains a very difficult 
challenge. In order to tackle this , many modalities of wound dressings 
and topical applicants have been developed and a lot of research are still 
going on.  
Ulcers which are showing features of delayed healing or non-
healing are a major problem which give rise to a variety of complications. 
Ulcers constitute a significant risk factor for hospitalization, 
psychological burden, sepsis, amputation and even death of the patient. 
Also from the patient’s perspective wound therapy of ulcers is of great 
discomfort and painful. Chronic wounds cause notable functional 
impairment, reduced quality of life, and huge financial burden for both 
the patient as well as the health care system.  
Almost 1% of the total population are affected by chronic wounds. 
They usually take a longer time for healing and the care needed along 
with the time to heal are very variable. A large amount of chronic wounds 
are treated sub-optimally with only general wound care products which 
are meant to cover & absorb some exudates. The ideal treatment that 
these wounds require is to have advanced wound management products 
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and adequate care to treat the underlying defect that has lead to the 
chronicity of the wound.  
About 10 million patients with diabetic ulcers and 9.7 million 
patients with venous ulcers are present worldwide who require adequate 
treatment of their wounds. There has been a tremendous growth in the 
incidence of chronic wounds due to the growing age of the population 
and also due to increase in the awareness and improvements in diagnostic 
methods. The incidence of Diabetic ulcers have increased in countries all 
over the world.  
It is therefore essential to introduce new techniques in the 
management of these wounds to make them more accessible and 
affordable especially to the less privileged economic class of patients.  
Monitoring of wound healing in these chronic leg ulcers hence 
becomes extremely important to the physician as early intervention 
during the course of the disease will eventually lead to better results in 
achieving complete wound healing. Therefore, it is essential for the 
medical professional to know how to evaluate wounds and apply 
appropriate intervention that accelerate the time to heal , risk reduction, 
reduce complications, and discomfort, and optimize the cost/benefit in the 
treatment of wounds, especially in case of  chronic wounds in more 
susceptible patients, such as elderly individuals and patients with 
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diabetes. An ideal assessment tool is therefore required by the health 
professional that will provide  parameters to assist in the selection of the 
appropriate dressing during each phase of the healing process. 
The method of evaluating the wound is of prime importance to 
develop a good therapeutic plan. The evaluation of a wound may have 
variations in the interpretations because they vary greatly in nature, form, 
and site along with the variations in perception by each health 
professional owing to knowledge differences among these professionals. 
This calls for a standardized tool which will have very minimal variations 
by the evaluator while enabling the monitoring the wound during the 
healing process.  
In this study, we aimed to describe the course of evolution in the 
healing of chronic leg ulcers by utilising the Pressure Ulcer Scale for 
Healing (PUSH) tool. 
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AIMS AND OBJECTIVES 
AIM: 
To validate PUSH tool as an effective bedside tool for assessment 
of wound healing not only for pressure sores but also for leg ulcers of 
different aetiologies. 
OBJECTIVES: 
To analyse the trajectory of PUSH scores over time in patients with 
leg ulcers and compare them between healing and non-healing ulcers 
To assess whether PUSH score can be used as a predictor for 
wound healing time in patients with leg ulcers 
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REVIEW OF LITERATURE 
ULCER: 
DEFINITION: 
  An ulcer is defined as a break in the continuity of the covering 
epithelium of the skin or mucous membrane. 
It may either follow molecular death of the surface epithelium or 
its traumatic removal. 
PARTS OF AN ULCER 
An ulcer typically consists of the following parts: 
 
a. Margin 
b. Edge 
c. Floor 
d. Base  
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MARGIN: 
         The junction between the normal epithelium of skin and the ulcer is 
called the margin of the ulcer. This is what forms the boundary of the 
ulcer.  
EDGE: 
        The region between the margin and the floor of the ulcer is called 
the Edge of the ulcer.  The edge gives a clue to the diagnosis as well as 
the condition of the ulcer. There are 5 different types of ulcer edge 
routinely seen in surgical practice. They are as follows: 
i. Undermined edge 
ii. Punched out edge 
iii. Sloping edge 
iv. Raised and pearly-white beaded edge 
v. Rolled out or Everted edge 
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UNDERMINED EDGE: 
            In this ulcer, the disease spreads in and destroys the subcutaneous 
tissue more rapidly than it destroys the skin. The skin overhanging the 
ulcer is thin, friable, reddish blue and unhealthy. Example: Tuberculous 
ulcer. 
PUNCHED OUT EDGE: 
            In this ulcer, the edge drops down perpendicular to the surface of 
the skin.  The disease is limited to the ulcer and does not spread to the 
adjacent tissue. Examples :  Gummatous ulcer, deep trophic ulcer. 
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SLOPING EDGE: 
           In healing traumatic ulcers and in venous ulcers the edges are 
sloping, reddish purple in colour containing new healthy epithelium.  
RAISED AND PEARLY-WHITE BEADED EDGE: 
               This type of edge is seen in invasive cellular disease and 
becomes necrotic at the centre. It is a characteristic feature of Rodent 
ulcer. 
ROLLED OUT OR EVERTED EDGE: 
               The proliferating portion at the edge of the ulcer heaps up and 
spills over the normal skin and produces an everted edge. This is a 
characteristic feature of Squamous cell carcinoma and Ulcerated 
Adenocarcinoma.  
FLOOR: 
           The surface of the ulcer which is exposed is called the floor of the 
ulcer. In a healthy healing ulcer, the floor will be covered with red 
granulation tissue. In a slowly healing ulcer pale and smooth granulation 
tissue is seen. In cases of Gummatous ulcer the floor of the ulcer typically 
contains wash-leather slough.  
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BASE: 
     The portion on which the ulcer rests is called the base of the ulcer. 
It is better felt than seen. Mild induration may be seen in chronic ulcers. 
Marked induration or hardness is characteristic of Squamous cell 
carcinoma. 
GRANULATION TISSUE: 
          Granulation tissue includes the proliferation of new capillaries and 
fibroblasts intermingled with red blood cells and white blood cells with a 
thin fibrin cover over it.  
TYPES OF GRANULATION TISSUE: 
i. Healthy granulation tissue: seen in healing ulcer. It is 
characterized by pink, punctuate haemorrhage, pulseful, 
painless and pinhead granulation. Skin graft takes up well. 
ii. Unhealthy granulation tissue: it is pale with purulent 
discharge. The floor is covered with slough and has inflamed 
oedematous edge. 
iii. Unhealthy, pale, flat granulation tissue: seen in chronic 
ulcers 
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iv. Exuberant granulation tissue (Proud flesh ): seen in a sinus 
or an ulcer where the granulation tissue protrudes out of the 
sinus opening or ulcer bed like a proliferating mass. 
v. Sprouting granulation tissue: seen in sinus. 
vi. Pyogenic granuloma: this is a type of exuberant granulation 
tissue where the granulation tissue from an infected wound 
or ulcer bed protrudes out as a well localized, red swelling 
which bleeds on touch.  
TYPES OF DISCHARGE IN ULCER: 
i. Serous  : in healing ulcer 
ii. Purulent: in infected ulcer, 
Staphylococci: yellowish & creamy discharge 
Streptococci : Bloody & opalscent discharge 
Pseudomonas: greenish colour due to pseudocyanin. 
iii. Bloody: Malignant ulcer, healing ulcer with healthy 
granulation 
iv. Seropurulent 
v. Serosanguinous: serous and blood 
vi. Serous with sulphur granules: Actinomycosis 
vii. Yellowish: Tuberculous ulcer 
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WAGNER’S GRADING OF ULCER: 
GRADE 0: Preulcerative lesion/ healed ulcer 
GRADE 1: Superficial ulcer 
GRADE2: Ulcer deeper to subcutaneous tissue exposing soft tissues or 
bone 
GRADE 3: Abscess formation underneath/ osteomyelitis 
GRADE 4: Gangrene of part of tissues/ limb/ foot 
GRADE 5: Gangrene of entire one area/ foot 
ETIOLOGY OF ULCERS: 
1. TRAUMATIC CAUSES: 
a. Mechanical 
b. Physical – electrical, radiation, etc 
c. Chemical  
2. VASCULAR INSUFFICIENCY: 
a. Arterial 
b. Venous  
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3. NEOPLASTIC CONDITIONS: 
a. Squamous cell carcinoma 
b. Basal cell carcinoma 
c. Kaposi sarcoma 
d. Malignant melanoma 
4. METABOLIC CAUSES: 
a. Diabetes mellitus 
5. MALNUTRTION 
6. INFLAMMATORY: 
a. Cellulitis  
7. INFECTIVE CAUSES: 
a. Tuberculosis 
b. Syphilis 
c. Fungal  
8. NEUROGENIC CAUSES: 
a. Pressure sores 
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b. Perforating ulcers 
c. Spinal cord lesions 
d. Peripheral neuropathies 
9. OTHER CAUSES: 
a. Bazin ulcer (Erythema induratum ) 
b. Martorell’s hypertensive ulcer 
CLASSIFICATION OF ULCERS: 
1. CLINICAL CLASSIFICATION 
2. PATHOLOGICAL CLASSIFICATION 
CLINICAL CLASSIFICATION: 
      Clinically an ulcer maybe classified into 3 types 
1. Spreading ulcer 
2. Healing ulcer 
3. Callous or Chronic ulcer 
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1. SPREADING ULCER: 
In spreading ulcers, the skin surrounding the ulcer will be inflamed 
and the floor will be covered with profuse and foul smelling slough 
having no evidence of any granulation tissue. 
2. HEALING ULCER: 
In healing ulcers, the floor of the ulcer will be covered with healthy 
pinkish or red granulation tissue. The edge of the ulcer will be reddish 
due to granulation whereas the margin will be bluish due to growing 
epithelium. There will be minimal discharge which is serous in nature. 
3. CALLOUS OR CHRONIC ULCER: 
  In chronic ulcers, the ulcer does not show any tendency towards 
healing. The floor of the ulcer will be covered with pale granulation 
tissue. In some cases, there may be a typical ‘wash-leather’ slough in 
gummatous ulcer. There will be scanty or no discharge. The base , edge 
and surrounding skin of the ulcer will be considerably indurated.  
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PATHOLOGICAL CLASSIFICATION: 
Pathologically an ulcer may be classified into 3 types: 
1. Non-specific ulcers 
2. Specific ulcers 
3. Malignant ulcers 
1. NON-SPECIFIC ULCERS: 
                         They are further classifies as follows 
a. Traumatic  
b. Arterial 
c. Venous 
d. Neurogenic (Trophic ) 
e. Associated with Malnutrition 
f. Associated with other diseases 
g. Others  
 
16 
 
a. TRAUMATIC ULCERS: 
Ulcers following trauma which maybe  
i. Mechanical trauma ( such as ulcer of tongue caused by a 
jagged tooth, ulcer caused by pressure from a splint, etc) 
ii. Physical trauma ( x-ray burn, electrical burn) 
iii. Chemical ( such as application of caustics) 
Traumatic ulcers will heal rapidly as long as there is no supervening 
infection or ischaemia which can turn the ulcer to chronicity. 
b. ISCHAEMIC OR ARTERIAL ULCERS: 
Arterial ulcers are less common in comparison to Venous ulcers. 
These ulcers are produced as a result of Peripheral Vascular 
diseases such as Atherosclerosis, Buerger’s disease and Raynaud’s 
disease. The ulcers are formed due to poor peripheral circulation. They 
are commonly seen in older individuals and present with trauma and 
infection of the destroyed skin covering a limited area in the leg or foot. 
 In Buerger’s disease, young males of the age group between 20 to 
40 years are affected. They usually present with patchy areas of dry 
gangrene along with the presence of an arterial ulcer. They are found 
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more commonly on the anterior and lateral aspects of the leg, dorsum of 
the foot, on the heel and the toes since these areas are easily exposed to 
trauma. 
In contrast to venous ulcers which are usually painless, arterial 
ulcers present with pain as the major complaint. Ulcers tend to occur 
below the medial malleolus with a history of intermittent claudication or 
rest pain in severe cases. On clinical examination, the ulcer is punched 
out and show destruction of deep fascia. The floor of the ulcer is covered 
with only minimal granulation and may have exposed tendons, bones or 
underlying joints. Peripheral arterial pulses maybe feeble or even absent. 
Signs of ischemic changes such as pallor, dry skin, loss of hair, fissuring 
of nails, etc may be found.  
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ETIOLOGY OF ARTERIAL ULCERS: 
1. Peripheral arterial disease ( Arteriosclerosis ) 
2. Arterial thrombosis – Macrothromboembolism, 
Microthromboembolism 
3. Fat embolism 
4. Atheromatous embolism 
5. Thromboangitis obliterans ( Buerger’s disease ) 
6. Arteriovenous anastomosis – congenital, traumatic 
7. Trauma, rupture, infection, vascular procedures 
RISK FACTORS:  
1. Age 
2. Male gender 
3. Diabetes 
4. Hypertension  
5. Smoking 
6. Hyperlipidemia 
7. Sedentary lifestyle 
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ASSESSMENT 
CRITERIA 
VENOUS DISEASE 
ARTERIAL 
DISEASE 
Presenting history, 
physical & social 
risk factors 
• Previous history 
of DVT 
• Varicose veins 
• Reduced 
mobility/ 
immobilisation 
• Traumatic injury 
• Obesity  
• Pregnancy 
• Non-healing ulcer 
• Recurring 
phlebitis 
• Prior venous 
surgery 
• Diabetes 
• Hypertension 
• Smoking 
• Obesity 
• Previous history 
of vascular 
disease 
• Inability to 
elevate limb 
Position of 
ulceration 
 Gaiter area of leg 
 Medial aspect- 
most common 
 Over pressure 
points 
 Lateral 
malleolus, tibial 
area, toes and 
foot 
Pain   Throbbing, 
aching, heavy 
feeling in legs 
 Improves with 
limb elevation 
and rest 
 Intermittent 
claudication 
 Worsens at night 
& at rest 
 Improves with 
dependency 
Ulcer characteristics  Shallow with flat 
margins 
 Punched out, 
occasionally deep 
20 
 
 Often present 
with slough at the 
base with 
granulation tissue 
 Moderate to 
heavy exudate 
 Irregular in shape 
 Unhealthy 
appearance of 
wound bed 
 Presence of 
necrotic tissue or 
fixed slough 
 Low exudate 
unless infected 
Condition of the 
lower leg 
o Haemosiderin 
staining 
o Thickening & 
fibrosis 
o Dilated veins at 
the ankle 
o Crusty, dry, 
hyperkeratotic 
skin 
o Eczematous itchy 
skin 
o Pedal pulses 
present 
o Normal capillary 
refill 
o Limb edema 
common 
o Thin, shiny, dry 
skin 
o Reduced or no 
hair in lower leg 
o Skin is cooler to 
touch 
o Pallor on leg 
elevation 
o Absent or weak 
pedal pulses 
o Delayed capillary 
refill 
o Development of 
gangrene 
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c. VENOUS ULCERS: 
      Venous ulcers are typically located over the medial aspect  of the 
lower third of the leg. Venous ulcers are caused due to complications of 
deep vein thrombosis and are not caused by the presence of varicose 
veins. The ulcer is usually surrounded by eczematous skin and 
pigmentation. They maybe initially painful but gradually become painless 
and present with discomfort and discharge. 
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PATHOPHYSIOLOGY OF VENOUS ULCERS: 
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CAUSES FOR VENOUS ULCER: 
1. Venous valve insufficiency 
- Deep veins : post-thrombotic 
- Superficial veins or communicating veins 
2. Congenital hypoplasia/ aplasia of venous valves 
3. Arteriovenous anastomosis, weakness of venous wall 
4. Compression /obstruction of veins  
- Tumours, enlarged lymph nodes 
- Pelvic vein thrombosis 
5. Ulcerating thrombophlebitis, ruptured varices 
6. Dependency syndrome 
- Immobility, paralysis, arthrosis 
7. Klinefelter syndrome 
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d. NEUROGENIC / TROPHIC ULCERS: 
Trophic ulcers are produced by repeated trauma to the insensitive 
part of the ulcer formation. Pressure ulcers and perforating ulcers are 
good examples. 
ETIOLOGY: 
1. Spinal injury 
2. Leprosy 
3. Peripheral nerve injury 
4. Diabetic neuropathy 
5. Tabes dorsalis 
6. Transverse myelitis 
7. Meningomyelocele  
  The ulcer is characterized by a punched out edge with slough in the 
floor of the ulcer which resembles a gummatous ulcer. The sites 
commonly involved are the heel, the ball of the foot in patients who are 
ambulatory. In non- ambulatory patients, they are commonly seen on the 
buttock and the back of the heel. Trophic ulcers initially develop from 
callosity which undergoes suppuration. As the pus comes out, the central 
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hole develops into the ulcer which slowly burrows into the muscles and 
tendons into the bone. This forms a callous ulcer having a punched out 
corny edge. The ulcer floor will be covered in slough exposing tendon 
and bone with an indurated base. There is loss of sensation in the skin 
surrounding the ulcer.  
 
e. TROPICAL ULCER: 
Tropical ulcers are seen in the leg and foot specially in individuals 
living in tropical areas associated with malnutrition-. Bacterial infections 
like Bacteroides fusiformis (Vincent ‘s organisms) over a preexisting 
abrasion can develop a tropical ulcer. The characteristic feature of this 
type of ulcer is the chronicity towards healing. The ulcer initially begins 
as a papule or a pustule with a  surrounding inflammatory and indurated 
zone. The patient presents with pain along with acute lymphadenitis. The 
pustule then ruptures after 2-3 days to form ulcer having an undermined 
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and raised edge. It has a slightly raised edge and profuse serosanguinous 
discharge. The size and shape of the ulcer remain unchanged for many 
months or years. In certain cases, the surrounding tissue are destroyed 
and the ulcer can spread. In few cases the ulcer heals to form a parchment 
like scar which is pigmented.  
f. ULCERS ASSOCIATED WITH OTHER DISEASES: 
Some of the disorders which are associated with ulcers are as follows: 
• Gout  
• Diabetes  
• Anaemia 
• Avitaminosis 
• Erythrocyanosis frigida  
• Rheumatoid arthritis 
• Polycythemia 
• Paget’s disease (Osteitis deformans) 
• Ulcerative colitis 
• Leukemia 
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DIABETIC ULCER: 
        Diabetic ulcers may be produced due to three main risk factors 
i. Diabetic Neuropathy causes Trophic ulcer 
ii. Diabetic atherosclerosis resulting in Ischaemic ulcer 
iii. Glucose laden tissue is more susceptible to infection causes 
Spreading ulcer 
BAZIN’S ULCER: 
                 Also known as Erythrocyanoid ulcer it is exclusively seen in 
young women. They are predisposed in women having excess 
subcutaneous fat with thick ankles in combination with poor arterial 
supply. These patients have abnormally small perforating arteries from 
the posterior tibial and peroneal arteries which form the major blood 
supply to the lower third of the leg and the ankle. Hence they result in 
low grade ischaemia of the entire ankle. In cold temperature, the ankle 
becomes blue and tender. In hot temperature, reactive hyperemia 
develops and the ankle becomes painful and oedematous. On palpation 
there will be tiny, superficial, tender nodules which eventually break 
down to form ulcers.  
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BAZIN’S ULCER 
MARTORELL’S ULCER: 
           Also known as Hypertensive ulcer it is seen in elderly patients. It is 
associated with atherosclerosis. In this condition, a small patch of skin 
located on the back or outer sided of the calf undergoes necrosis and 
forms an ulcer which has a punched out edge which extends down to the 
deep fascia of the leg. This ulcer is extremely painful. Sudden obliteration 
of arterioles in pre-existing atherosclerotic state is the underlying 
pathology. All peripheral pedal pulses are present. These ulcers take 
many months to heal.  
2. SPECIFIC ULCERS: 
These include Tuberculous, Syphilitic, soft sores, Actinomycosis and 
Meleney’s ulcers. 
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TUBERCULOUS ULCER: 
             These ulcers are produced due to rupture of caseous lymph nodes. 
They may also develop from a ruptured cold abscess either from bone or 
joint tuberculosis. They are usually located in the neck, axilla or groin. 
Tuberculous ulcers have a reddish blue undermined edge, pale 
granulation tissue with minimal discharge in the floor and indurated base. 
They are associated with regional enlarged, non-tender and matted lymph 
nodes.  
SYPHILITIC ULCER: 
             In Tertiary syphilis, Gummatous ulcers occur as a result of 
obliterative endarteritis, necrosis and fibrosis. These ulcers occur 
commonly over subcutaneous bones such as Tibia, sternum, ulna & skull, 
in scrotum, upper part of the leg, etc. The ulcer is characterized by a  
punched out edge with yellowish grey gummatous tissue in the floor also 
known as wash-leather slough. The ulcer is painless and lymph nodes are 
usually not involved unless there is secondary infection.  
SOFT CHANCRE OR DUCREY’S SORE: 
               Soft chancres are multiple tender ulcers with oedematous edge 
and yellowish slough on the loor of the ulcer. They are usually seen in the 
external genitalia appearing 3 days after infection with copious purulent 
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discharge. There is acute lymphadenitis of the regional lymph nodes 
leading to a soft swelling in the inguinal region called as ‘Bubo’.  
MELENEY’S ULCER: 
             This ulcer is seen in relation to postoperative wounds in surgery 
for perforated viscus or drainage of empyema thoracis. Rarely they may 
also be seen on the dorsum of the hand or in the leg in association with 
Ulcerative colitis. The etiology of this ulcer is the symbiotic action of 
micro-aerophilic, non- haemolytic streptococci and haemolytic 
staphylococcus aureus. It is a type of spreading ulcer with an undermined 
edges as it penetrates deeper tissues. The ulcer is tender with copious 
seropurulent discharge and foul smelling granulation on the floor. It is 
surrounded by a deep purple zone which is further surrounded by an 
external zone of erythema. The patient presents with signs of toxaemia 
and rapidly deteriorates without treatment.  
3. MALIGNANT ULCERS: 
These include Epithelioma, Marjolin’s ulcer, Rodent ulcer and 
Malignant melanoma. 
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EPITHELIOMA: 
       It is also termed as Squamous cell or Epidermoid carcinoma. It 
originates from the prickle cell layer of the skin therefore it can occur 
anywhere in the body. Most common sites are lips, cheeks, hands, penis, 
vulva and old scars. It is also known to occur in internal organs such as 
tongue, buccal cavity, pharynx, larynx and oesophagus. Epithelioma may 
also occur in areas of metaplasia to squamous cells such as cardia of 
stomach, gall bladder, renal pelvis and urinary bladder.  
Histopathologically it is found to have structureless mass of keratin 
surrounded by concentric areas of prickle cells giving an onion skin 
appearance. The complete appearance is is called as ‘cell-nest’ or 
‘epithelial pearl’. This appearance is however not seen in rapid growing 
tumours and also in the mucous membrane. It occurs mostly after the age 
of 40 years. Clinically it commences as a tiny nodule which slowly 
enlarges and the centre becomes necrotic, sloughs out thus forming an 
ulcer. The resulting ulcer is oval or circular in shape, of variable size, 
with raised & everted edge. The  floor consists of necrotic  tumour, serum 
& blood with pale and unhealthy granulation tissue. Indurated base is the 
pathognomic feature of Epithelioma. Regional lymph nodes are enlarged 
and become hard, fixed and matted on metastasis.  
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EPITHELIOMA 
MARJOLIN’S ULCER: 
       Marjolin’s ulcer is a type of squamous cell carcinoma which is 
found to arise from a previously existing long-standing ulcer or a scar the 
most common ulcer to develop into Marjolin’s ulcer is a chronic venous 
ulcer. It may also develop due to malignant change in the scar from an 
old burn. This a slow growing tumour and less malignant. This differs 
from typical squamous cell carcinoma in that the edge will not always be 
raised and everted. Lymphatic metastasis is rare because the lymphatics 
will be already destroyed or occluded due to previous chronic lesion of 
the skin. The ulcer is completely painless. It is radioresistan as it is 
relatively avascular and has extensive fibrosis.  
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RODENT ULCER: 
          Rodent ulcer is the other term given for Basal cell carcinoma. It is a 
low grade malignancy originationg from the basal layer of rete Malphigii 
of the skin. It occurs on the skin exposed to sunlight or ultraviolet 
radiation. More than 90% of the tumour are seen to occur in the upper 
part of the face above the line drawn from the angle of the mouth to  the 
ear lobule. The most common site is at the inner or outer canthus of the 
eye. It initially begins as a tiny brownish-red nodule which later becomes 
ulcerated with a well defined hard and raised edge having a beaded 
appearance. It has a central scab but the margin of the ulcer slowly 
infiltrates into surrounding and deeper tissues upto the bones. This 
pathognomic feature of eroding into the tissues is the reason it is called as 
Rodent ulcer. Regional lymph nodes are not enlarged and distant 
metastasis does not occur.  
MALIGNANT MELANOMA: 
              Malignant melanoma is a malignancy of melanocytes which 
originates from ectodermal neural crest. It usually occurs over the face, 
neck, soles, palms, digits, toes and external genitalia. It is painless 
associated with itching. Initially the tumour is covered by smooth 
epithelium. This epithelium undergoes ischaemic necrosis resulting in 
ulcer formation which is covered by crust. There may be a pigmented 
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halo around the lesion. There is early involvement of regional lymph 
nodes. There may be satellite nodules in the skin and subcutaneous tissue 
between the primary lesion and the nearest regional lymph nodes as the 
lymphatic spread occurs by embolism.  
 
SITE OF WOUND & TYPE OF ULCER: 
SITE TYPE OF ULCER 
Gaiter area of leg Venous ulcer 
Sacrum, greater trochanter, heel Pressure ulcer 
Dorsum of foot Arterial or Vasculitic ulcer 
Shin Necrobiosis lipoidica 
Lateral malleolus Venous, arterial, pressure ulcers or 
hydroxyurea induced ulcer 
Plantar & lateral aspect of foot and toes Diabetic ulcer 
Sun exposed areas BCC, SCC 
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PATHOPHYSIOLOGY OF ULCER: 
 The natural course of an ulcer constitues of three phases: 
1. Extension phase 
2. Transition phase 
3. Repair phase 
Extension phase: 
          The floor is covered with exudate and slough. The base of the ulcer 
is indurated. There is either purulent or blood-stained discharge over the 
ulcer. 
Transition phase: 
             The ulcer begins to prepare for healing. The floor of the ulcer 
becomes cleaner and the slough starts to separate from the surface of the 
ulcer . The induration of the base minimises. The discharge become more 
serous in nature. A small area of reddish granulation tissue appears on the 
floor. 
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Repair phase:  
            Transformation from granulation tissue to fibrous tissue, which 
slowly contracts to form a scar. The epithelium progressively extends 
from the new shelving edge to cover the floor (at a rate of 1mm/day).    
 The edge of the healing ulcer consists of three zones:-  
• Outer zone: white in color  
• Middle zone : bluish in color, granulation tissue which is covered 
by a few layers of healthy epithelium  
• Inner zone: Reddish in color, a zone of granulation tissue which is 
in turn covered by a single layer of epithelial cells.  The reddish 
granulation tissue is due to increase in the density of new 
capillaries (neo-angiogenesis) 
ASSESSMENT OF AN ULCER: 
 Etiology of the ulcer should be established. 
 The clinical type should be assessed. 
 It is vital that the normal process of developing a diagnostic 
hypothesis is followed before attempting to treat the wound.  
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 A detailed clinical history should be taken. This must include 
information on the duration of ulcer, prior ulceration, any prior 
history of trauma, family history of similar ulceration, 
characteristics of the ulcer (site, pain, odour, and exudate or 
discharge), temperature of the affected, any underlying medical 
conditions that can worsen the ulcer(for example: diabetes mellitus, 
peripheral vascular disease, ischaemic heart disease, 
cerebrovascular accident, neuropathy, connective tissue diseases 
(such as rheumatoid arthritis), varicose veins, deep venous 
thrombosis), past history of either venous or arterial surgery, 
smoking, medications, and allergies to drugs and dressings.  
 Appropriate investigations has to be carried out.  
 Assessment of the wound: Anatomical site, size and depth of 
wound, edge of ulcer, mobility, fixity, induration, surrounding 
area, local blood supply. 
 Wound imaging is done by tracing it on a transparent acetate sheet 
at regular intervals. 
 Presence of systemic features: regional lymph node status, function 
of limb/ part, joint movements, distal pulses, sensations should be 
assessed. 
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 Severity of infection: culture of discharge 
 Specific investigations: edge biopsy, X-ray of part, blood sugar 
level,  Arterial/Venous Doppler, Angiogram. 
 
 
 
 
 
Tracing an ulcer on Transparent acetate sheet. 
 
 
 
 
 
 
Measurement of ulcer size 
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Areas of abnormal pressure distribution in the diabetic foot. Plantar 
ulcers are most commonly seen under the hallux, on the first and fifth 
metatarsal heads, and under the heel 
LABORATORY INVESTIGATIONS & RATIONALE: 
1. Haemoglobin: Anaemia may delay healing 
2. White cell count : infection 
3. Platelet count: thrombocytopenia 
4. ESR (Erythrocyte Sedimentation Rate) & C-reactive Protein: non-
specific markers for infection & inflammation 
5. Urea & Creatinine: high urea impairs wound healing 
6. Albumin: protein loss delays healing 
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7. Glucose, HBA1C: Diabetes mellitus 
8. Rheumatoid factor, anticardiolipin antibodies, antinuclear 
antibodies, lupus anticoagulant: indicative of Rheumatoid disease, 
SLE, and other connective tissue disorders 
9. Cryoglobulins, Cryofibrinogen, prothrombin time, partial 
thromboplastin time: haematological diseases 
10. Deficiency or defect of antithrombin III, protein C, protein S, 
factor V Leiden: vascular thrombosis 
11. Haemoglobinopathy screening: sickle cell anemia, thalassemia 
12. HIV status: Kaposi’s sarcoma 
13. Serum electrophoresis, Bence Jones protein: myeloma 
14. Urine analysis: useful in connective tissue disorders 
15. Wound swab: infection 
16. Edge biopsy: suspicious of malignancy 
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CHARACTERISTICS OF NON-HEALING ULCER: 
 Absence of healthy granulation tissue due to lack of 
adequate blood supply & failure to re-epithelialisation 
 Presence of necrotic & unhealthy tissue in wound bed 
associated with by persistent/ cyclical pain, recurrent 
breakdown of wound and clinical or subclinical infection 
 Excess exudate or slough 
 
 
 
 
 
Non-healing ulcer with overgranulation & infection 
QUALITY OF LIFE: 
There are several studies to show that patients with non-healing 
wounds have a decreased quality of life. The reason for this include the 
higher frequency and regularity of dressing changes, which affect the 
patients’s daily routine, the patient has a feeling of continued fatigue due 
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to lack of sleep ; restricted mobility; pain; odour; wound infection; and 
the physical and psychological effects of having to take multiple 
medications. This loss in independence along with functional decline can 
lead to changes in overall health and wellbeing. These can lead to altered 
eating habits, depression, social isolation, and a gradual decline in 
activity levels. Several patients with non-healing wounds suffer 
difficulties with emotions, finances, physical health, daily activities, 
friendships, and leisure pursuits. 
The quality of life is not necessarily associated with healing of the 
wound. In these patients, the control of symptoms and signs mentioned 
above particularly odour, exudate, and pain can significantly improve the 
patient's quality of life. In addition, optimal chronic wound management 
will result in decreased frequency of dressing changes, which will further 
enhance the quality of life. In certain instances, drastic measures such as 
amputation in a person with chronic leg ulceration may have to be 
considered if the quality of life is severely affected by the non-healing 
wound and its complications. 
COMPLICATIONS OF CHRONIC ULCERS: 
1. Sinus formation 
2. Fistula 
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3. Unrecognized malignancy 
4. Malignant transformation in the ulcer bed (Marjolin’s ulcer) 
5. Osteomyelitis 
6. Contracture & deformity in surrounding joints 
7. Systemic amyloidosis 
8. Heterotopic calcification 
9. Colonization by multiple drug resistant pathogens resulting in 
antibiotic resistance 
10. Anaemia 
11. Septicemia  
MANAGEMENT OF ULCER: 
1. Treatment of underlying cause 
2. Conservative treatment of ulcer 
3. Surgical treatment of ulcer 
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CONSERVATIVE TREATMENT: 
• Appropriate wound dressing  
• Treatment of underlying infections: Bacteria, fungal, syphilis, TB 
etc  
• Steroids  
• Supplemental trace elements 
• Topical antimicrobial agents 
• Adequate nutritional support 
• Limb elevation 
• Control of blood sugar levels 
• Hyperbaric oxygen therapy 
• Compression bandages 
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TYPES OF WOUND DRESSINGS 
DRESSING 
TYPE 
PROPERTIES DISADVANTAGES INDICATIONS 
1. GAUZES • Good absorption 
• Can be 
impregnated 
with  
-NaCl to 
become highly 
absorbent, 
discourage 
bacterial 
overgrowth, and 
prevent 
formation of 
excess 
granulation 
tissue 
- Petrolatum so 
less drying and 
adherent, but 
less absorbent 
- Iodine or 
Silver as an 
antiseptic. 
• Adhere to wound 
bed and promote 
dessication 
• Can cause pain & 
trauma including 
removal of 
epithelium, upon 
removal 
• Wet wounds 
with heavy 
exudates 
• May serve as a 
secondary 
dressing 
2. FILMS • Semi-occlusive 
thin 
polyurethane 
membranes 
• Maintains 
moisture 
• Permeable only 
to vapors not to 
liquids 
• Non-absorbent 
• Can cause 
maceration if 
applied to wounds 
with heavy 
exudates 
• Wounds with 
minimal 
exudates 
• Can be used as 
secondary 
dressing 
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• Transparency 
enables wound 
visualization 
3. HYDROGELS • Maintain a 
moist 
environment 
• Promote 
autolytic 
debridement 
• Non-adhesive 
• Relieve pain 
• Can lead to skin 
maceration if used 
on exudative 
wounds 
• Dry wound 
• Wound with 
minimal 
exudate 
4. HYDROCOLL
OIDS 
• Adhesive, 
occlusive 
dressings that 
absorb exudates 
in the form of 
hydrophilic gel 
• Provide a moist 
environment 
• Not suitable for 
wounds with heavy 
exudates or 
infected wounds. 
• May produce 
brown, malodorous 
exudate 
• Maybe traumatic 
on removal 
• Wounds with 
mild to 
moderate 
exudate 
5. ALGINATES • Fibrous 
dressings 
derived from 
brown seaweed 
• Highly 
absorbent and 
require moisture 
to function 
• Ion exchange 
between calcium 
in the alginate 
and sodium in 
the wound fluid 
leads to 
• May adhere to dry 
wounds 
• May leave fibrous 
debris in the wound 
• May lead to 
maceration around 
the wound unless 
cut to the size of 
the wound bed 
• Wounds with 
moderate or 
heavy exudate 
• Undermined or 
tunneling 
wounds. 
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formation of 
moist retentive 
gel 
• Haemostatic  
6. FOAMS 
(POLYURETHA
NE) 
• Good 
absorbance 
capacity 
• Non-traumatic 
upon removal 
• Provide thermal 
and shear 
protection 
• May produce 
malodorous 
drainage 
• Maceration around 
wound possible 
• Wounds with 
moderate to 
heavy exudate 
7. COLLAGEN • Collagen matrix 
that physically 
entraps MMPs 
and facilitates 
growth factor 
activity 
• Non-specific 
inhibition of MMPs 
• Clean, non-
infected, 
recalcitrant 
chronic wounds 
COMPRESSION THERAPY: 
Compression therapy is the standard of care for patients with 
venous ulcers and chronic venous insufficiency  
•  Compression therapy causes reduction in edema, improvement of  
venous reflux, enhancement of  healing of ulcers, and reduction of 
pain.  
•  After the ulcer has completely healed, lifelong maintenance of 
compression therapy will cause reduction of the risk of recurrence. 
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•  Contraindications to compression therapy include clinically 
significant arterial disease and uncompensated heart failure.  
•  Methods of Compression Therapy include 
1. Inelastic compression 
2. Elastic compression 
3. Intermittent pneumatic compression 
1. INELASTIC COMPRESSION :-  
•  Inelastic compression therapy provides high working pressure during 
ambulation and muscle contraction, but without resting pressure.  
•  The most common method of inelastic compression therapy is the 
Unna boot, a zinc oxide–impregnated, moist bandage that hardens 
after application.  
•  Disadvantages:- because of its inelasticity, the Unna boot does not 
conform to changes in leg size and may be uncomfortable to wear.  
•  The Unna boot can cause a foul smell due to the accumulation of 
exudate from the ulcer, requiring frequent reapplications. 
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2. ELASTIC COMPRESSION :-  
•  Elastic compression therapy methods can accomodate to changes in 
leg size and sustain the required compression during both rest and 
activity.  
•  Both stockings or bandages can be used; but elastic wraps are not 
recommended because they do not provide sufficient pressure.  
•  Compression stockings must be removed at night, and  be replaced 
every six months because they tend to lose pressure with regular 
washing.   
•  Elastic bandages are an alternative to compression stockings 
(multilayer bandages are found to be more effective than single layer 
bandage.)  
Disadvantages:-  
Multilayer compression bandages require skilled application in the 
clinic atleast once or twice per week, depending on drainage. 
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CLASSES OF COMPRESSION STOCKINGS 
CLASS 
PRESSURE AT 
ANKLE 
INDICATION 
I 20-30 mm Hg • Simple varicose vein 
• Mild edema 
• Leg fatigue 
II 30-40 mm Hg • Moderate edema 
• Severe varicosities 
• Moderate venous 
insufficiency 
III 40-50 mm Hg • Severe edema 
• Severe varicosities 
• Post-thrombotic lymphedema 
IV 50-60 mm Hg • Elephantiasis  
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3. INTERMITTENT PNEUMATIC COMPRESSION:-  
•  This comprises of a pump which delivers air to inflatable and 
deflatable sleeves that embrace the extremities, providing intermittent 
compression to the limb .  
•  This is generally reserved for bedridden patients who cannot tolerate 
continuous compression therapy.  
Disadvantages :-   
It is expensive and requires immobilization of the patient. 
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SURGICAL TREATMENT OF ULCERS: 
• Debridement 
• Removal of  slough (Sloughectomy) 
• Skin grafting 
• Flap cover 
• Amputation of limb 
TYPES OF DEBRIDEMENT:  
I. Sharp debridement  
II. Mechanical debridement  
III. Autolytic debridement  
IV. Enzymatic debridement   
V. Biological debridement 
WOUND HEALING: 
The mechanism by which the body attempts to restore the integrity 
of the injured part. 
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Normal wound healing occurs in three phases: 
1. The inflammatory phase 
2. The proliferative phase 
3. The remodeling / maturing phase 
The inflammatory phase: 
              This phase occurs soon after the injury and lasts for the initial 2-
3 days. The initial bleeding is followed by vasoconstriction and thrombus 
formation. Platelet adherence occurs to the damaged vessel endothelium. 
Platelets release cytokines and vasoactive amines which increase the 
vascular permeability and aid in the infiltration of inflammatory cells.  
The proliferative phase:  
             This phase begins from the third day and lasts up to three weeks. 
This phase mainly includes fibroblast activity with the formation of 
collagen, glycosaminoglycans & proteoglycans, new vessel formation 
and re-epithelialisation of wound surface. This results in the formation of 
granulation tissue which later increases in tensile strength due to an 
increase in type III collagen.  Wound contraction occurs which reduces 
the surface area of the wound considerably.  
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The remodeling / maturing phase:  
              This phase involves the maturation of type III collagen to type I 
collagen to the ratio of 4:1. It also involves the realignment of collagen 
fibres along the tension lines, decrease in vascularity of the wound and 
contraction of the wound due to fibroblast & myofibroblast activity. This 
increases the tensile strength of the wound which is maximum by the 12
th
 
week after injury.  
 
FACTORS AFFECTING WOUND HEALING: 
       Both local & systemic factors may affect wound healing 
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LOCAL FACTORS: 
 Inadequate blood supply 
 Increased skin tension 
 Poor surgical apposition 
 Wound dehiscence 
 Poor venous drainage 
 Presence of foreign body & foreign body reactions 
 Continued presence of microorganisms 
 Infection 
 Excess local mobility such as over joints 
SYSTEMIC FACTORS: 
o Advancing age & general immobility 
o Obesity 
o Smoking 
o Malnutrition 
o Deficiency of vitamins & trace elements 
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o Systemic malignancy & terminal illness 
o Shock of any etiology 
o Chemotherapy & radiotherapy 
o Immunosuppressant drugs, corticosteroids, anticoagulants 
o Inherited neutrophil disorders such as leucocyte adhesion 
deficiency 
o Impaired macrophage activity (malacoplakia) 
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MATERIALS AND METHODS 
METHODOLOGY: 
A prospective study involving 45 patients who presented with leg 
ulcers at Coimbatore Medical College Hospital, Coimbatore of Wagner 
grade less than or equal to 3 were examined and the total PUSH score 
calculated once every week for 4 weeks. The change in total PUSH score 
for each patient over a period of 4 weeks was noted and compared 
between healing and non-healing ulcers.  
INCLUSION CRITERIA: 
1.Leg ulcer Wagner grade less than or equal to 3. 
2.Largest ulcer in case of multiple ulcers 
3. Aged 18 years and above. 
4. Inpatients and outpatients between March 2017 to March 2018 
EXCLUSION CRITERIA: 
1. Wagner grade 4 & 5 
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The PUSH tool which was the tool used to assess the wounds, 
utilizes 3 main parameters to evaluate the healing process of the wound 
and outcomes after the appropriate interventions. 
The first main parameter is the Surface area of the wound, which is 
measured in terms of the longest length against the largest width in square 
centimeters. The area of the wound can be obtained by the multiplication 
of values of 0–24 cm2 and scores from 0–10, are obtained according to 
the area of the wound.  
The second main parameter used is the amount of exudate which is 
present over the wound after removal of the dressing but before the 
application of any topical agent. The exudate amount is categorised as 
absent, small, moderate, or heavy, which corresponds to scores from 0 
(absent) to 3 (heavy) respectively.  
The third main parameter is the appearance of the floor of the 
wound, which is characterised by the type of tissue present and is 
specified as:  
Necrotic tissue (eschar):  black, brown, or chestnut discoloration that 
adheres firmly to the bed of the wound or edges and may appear to be 
hardened or softened compared to the surrounding skin;  
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Slough: yellow or white tissue which adheres to the bed of the wound 
and is present as strings or thick crusts that may be mucinous; 
Granulation tissue:  pink or reddish in color having a bright, moist and 
grainy appearance;  
Epithelial tissue: It appears as new bright or pink tissue that develops 
from the edges or as “islands” on the lesion surface (superficial wounds);  
Closed or covered: Wound that is completely covered with epithelium.  
These categories  correspond to the scores 0 (closed wound), 1 
(epithelial tissue), 2 (granulation tissue), 3 (slough), and 4 (necrotic 
tissue). 
The summation of the sub-scores for these parameters or subscales 
yields a total score of 0-17. A higher score indicates worse condition of 
ulcer, while a  lower score indicates an improved healing of the ulcer.  
Therefore by measuring only 3 variables, the PUSH tool generates 
PUSH scores, which can be used to describe the condition and healing 
progress of the ulcer. 
This tool was actually created to monitor the progress of pressure 
ulcers, but in this study it has been adapted and validated for monitoring 
leg ulcers.  
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RESULTS 
The results of the study were analysed and interpreted into the following 
data tabular columns.  
 
 
The collected data were analysed with IBM.SPSS statistics 
software 23.0 Version. To describe about the data descriptive statistics 
frequency analysis, percentage analysis were used for categorical 
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variables and the mean & S.D were used for continuous variables. To find 
the significance in the multivariate analysis the one way ANOVA with 
Tukey's Post-Hoc test was used.  
In both the above statistical tools the probability value .05 is 
considered as significant level.  
AGE DISTRIBUTION OF PATIENTS WITH LEG ULCERS: 
        Among the 45 patients who presented with leg ulcers, 43% of the 
patients were 40-50 years old and 42% were between 50-50 years old. 
Hence, the majority of patients belonged to the age  group between 40-60 
years.  
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GENDER DISTRIBUTION: 
      Males more than females were found to present with leg ulcers. 
Two- thirds of the patients who presented with leg ulcers were male 
patients. 
 
DISTRIBUTION BASED ON ETIOLOGY: 
53% of the patients with leg ulcers were Diabetic ulcers. 31% of 
the patients had Venous ulcers. The remaining 15% of the leg ulcers were 
of Traumatic origin. 
This is consistent with the knowledge that the prevalence of 
diabetic ulcers are higher when compared to other causes of leg ulcers. 
The reason is due to high disease burden of Diabetes mellitus in the 
population. 
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SIZE DISTRIBUTION OF LEG ULCERS: 
            At the time of initial presentation , the size of the ulcer varied as 
follows: 
 
0
2
4
6
8
10
12
14
16
Diabetic Venous Trauma
Etiology of Ulcer
Etiology of Ulcer Male Female
33%
25%
22%
13%
7%
Size of Ulcer
3.1-4.0 cm^2
4.0-8.0 cm^2
8.1-12.0 cm^2
12.1-24.0 cm^2
>24 cm^2
68 
 
After observing the patients once every week for 4 weeks, the 
change in size of the ulcers were examined. The ulcers which progressed 
towards healing were found to have a significant reduction in the ulcer 
size, whereas the ulcers which didn’t heal showed little or no change in 
the size of ulcer. 
 
A strong correlation was seen between the size of the ulcer at initial 
presentation and the tendency of the ulcer towards healing. This shows 
the impact of wound size on wound healing. 
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     At the time of initial presentation, 47% of the patients had moderate 
exudate in the ulcers, 27% had light exudate. Only 22% of the patients 
had no exudate at the time of presentation.  
 
 
 
At the end of 4 weeks, the healing ulcers showed a significant reduction 
in the exudate amount whereas the non-healing ulcer showed no 
significant change in the amount of exudate.  
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  On initial examination, half of the leg ulcers (49%) presented with 
granulation tissue. 42% of the ulcers presented with unhealthy slough. 
Accordingly, the ulcers were treated with appropriate wound dressing, 
topical applicants and in required cases adequate wound debridement was 
done during each visit. The progression of healing with adequate 
intervention was examined and the results at the end of one month were 
analyzed.  
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During the final examination after 4 weeks, majority of the healing ulcers 
were found to have healthy granulation tissue with epithelialization.  
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COMPARISION BETWEEN HEALING & NON-HEALING 
ULCERS: 
Out of the 45 patients with leg ulcers, 28 patients were found to 
have healing ulcers at the end of 4 weeks and 17 patients had non-healing 
ulcers. 
 
 
 
 
 
Among the patients with Diabetic ulcers, 58% of the ulcers were non-
healing ulcers.  
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Out of the 14 patients who presented with Venous ulcers, 11 patients had 
healing ulcers.  
 
All patients who presented with traumatic ulcers had a good outcome and 
had healing ulcers. 
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The comparison between different etiology of leg ulcers and 
wound healing revealed that majority of the Non-healing ulcers were seen 
in patients with Diabetic ulcers.  
 
 
36%
39%
25%
Healing
Diabetic
Venous
Trauma
82%
18%
0%
Non-healing
Diabetic
Venous
Trauma
75 
 
        All the healing ulcers showed a uniform trajectory of decrease in the 
PUSH score during the course of the study. This decrease in PUSH score 
was found to be statistically significant. 
 
In the graph shown above, we can see that in all cases of healing 
ulcers, there is a pattern of linear deceleration of the PUSH score from the 
initial to the final score after 4 weeks of observation. All healing ulcers 
though started with an initial high PUSH score, steadily declined in the 
score after 4 weeks to a minimal score. This is in correlation that PUSH 
score is effective in indicating whether the ulcer is progressing towards 
healing or regressing towards chronicity or complication. 
On the other hand, all the non-healing ulcers showed minimal or no 
change in the PUSH score during the course of the study. This was also 
found to be statistically significant.  
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From the above linear graph, we can appreciate that after 
examination during each visit, certain ulcers did not heal and progressed 
towards chronicity or complications.  
By observing this graph, we can be alerted at an early stage that 
these ulcers require additional care and more advanced management of 
the ulcers. The clinician can make use of this advantage of the PUSH 
score and apply early intervention which can interrupt the disease process 
and change the direction of trajectory towards the healing path.  
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The above table shows the correlation between the initial PUSH 
score and the final score. The correlation is statistically significant with p 
values less than 0.05. 
 
In the above table, the change in PUSH score during the course of 
study were found to be statistically significant with a p-value of 0.005. 
The change in PUSH score can reliably predict whether the ulcer is on a 
healing course or non-healing course.  
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CONCLUSION 
Using a valid and responsive wound assessment tool is important 
when evaluating treatment progress. An assessment tool that is simple to 
use and applicable to different wound etiologies wound be ideal for 
healthcare professionals working in varied clinical settings.  
The PUSH tool was originally developed as a simple tool to 
monitor Pressure Ulcer progress. This study demonstrates that PUSH tool 
is responsive to change in all three wound types. In addition, the change 
in mean PUSH tool score was significantly different between healing 
wounds and nonhealing wounds in this study sample. 
In this study, we found a strong and significant correlation between 
baseline total PUSH score and wound area measurements. These findings 
suggest that PUSH tool is a valid and responsive tool in evaluating 
healing ulcers of various etiology. 
It was also found that the PUSH tool was sensitive to detect change 
in their healed participants and could accurately differentiate a healing 
from a nonhealing ulcer. 
The PUSH tool represents an excellent starting point to validate 
healing of leg ulcers, fulfilling a need for a simple, valid, reliable, and 
practical tool for monitoring the process of ulcer healing. 
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APPENDIX-1  
ABBREVIATIONS: 
 
PUSH – Pressure Ulcer Scale for Healing 
DM – Diabetes Mellitus 
DVT – Deep vein Thrombosis 
BCC – Basal cell carcinoma 
SCC – Squamous cell carcinoma 
ANOVA – Analysis of Variance 
VLU – Venous leg ulceration 
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APPENDIX – 2 
PROFORMA 
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APPENDIX – 3 
åŠ¹î™ ð®õ‹ 
 
ªðò˜  :   
 
õò¶  :    
 
ð£Lù‹  : 
 
ºèõK  : 
 
«è£¬õ Üó² ñ¼ˆ¶õ‚ è™ÖK ñ¼ˆ¶õñ¬ùJ™ ñ¼.epnahyh î¬ô¬ñJ™ 
ï¬ìªðÁ‹ Þ‰î ÝŒM™ âù¶ º¿àì™ ghpnrhjid ªêŒ¶ ªè£œ÷ º¿ ñù¶ì¡ 
ê‹ñF‚A«ø¡. â¡¬ùŠ ðŸPò Mõóƒè¬÷ ð£¶è£Š¹ì¡ Þ‰î ÝŒM™ ªõOJì 
Ý†«êð¬í Þ™¬ô â¡Á ªîKMˆ¶‚ ªè£œA«ø¡. ï£¡ â‰î «ïóˆF½‹ ÝŒM™ Þ¼‰¶ 
Mô‚A‚ ªè£œÀ‹ àK¬ñ à‡´ â¡Á ÜP«õ¡. 
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APPENDIX – 5 
MASTER CHART 
NAME AGE  SEX ETIOLOGY SCORE 1 SCORE 2  SCORE 3 SCORE 4 RESULT 
Prabhu 43 M Diabetic 11 10 7 5 H 
Sakthiraj 54 M Diabetic 13 10 8 7 H 
Rangammal 57 F Diabetic 10 10 9 9 NH 
Mariyappan 50 M Diabetic 8 7 5 4 H 
Alagesan 62 M Diabetic 13 12 13 13 NH 
Amudha 45 F Venous 8 6 5 5 H 
Vairamuthu 47 M Venous 10 8 7 5 H 
Kanagathal 54 F Diabetic 12 10 8 8 H 
Chelliappan 49 M Diabetic 9 8 8 6 H 
Palaniyammal 58 F Diabetic 14 12 12 12 NH 
Muthusamy 55 M Diabetic 13 12 12 12 NH 
Rathinasamy 52 M Venous 11 9 8 7 H 
Venkatesan 48 M Venous 10 9 9 9 NH 
Rangathal 62 F Diabetic 15 14 15 15 NH 
Noorjahan 52 F Diabetic 10 8 6 6 H 
Arumugam 38 M Trauma 9 7 5 4 H 
Natesan 40 M Venous 11 9 8 7 H 
Venkatasamy 35 M Trauma 11 10 8 6 H 
Saraswathy 55 F Diabetic 10 9 7 6 H 
Karuppaiyan 55 M Diabetic 12 12 11 11 NH 
Sivagami 48 F Venous 13 12 12 12 NH 
Manjula 40 F Trauma 10 8 7 5 H 
Velmurugan 45 M Venous 11 10 8 7 H 
Kathiresan 57 M Diabetic 14 13 14 15 NH 
Devipriya 43 F Venous 13 11 9 7 H 
Velayutham 52 M Diabetic 14 13 14 13 NH 
Nanjappan 48 M Diabetic 13 11 10 9 H 
Velammal 55 F Diabetic 12 12 11 11 NH 
Kumarasamy 41 M Venous 8 7 5 5 H 
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Bargath Nisha 45 F Venous 12 10 9 8 H 
Vellingiri 47 M Venous 8 7 5 4 H 
Rangan 44 M Trauma 9 8 6 5 H 
Muthukumar 38 M Trauma 10 8 6 5 H 
Palanisamy 43 M Venous 13 11 8 7 H 
Rangasamy 46 M Diabetic 14 12 10 8 H 
Mary 50 F Trauma 13 11 8 7 H 
Natarajan 55 M Diabetic 15 14 13 14 NH 
Ganesan 35 M Trauma 11 9 7 5 H 
Visalachi 60 F Diabetic 12 11 11 11 NH 
Manimegalai 54 F Diabetic 12 10 9 7 H 
Pachaiyappan 55 M Diabetic 13 14 13 13 NH 
Sathiyarajan 48 M Venous 11 10 10 10 NH 
 Ammathal 58 F Diabetic 12 12 11 11 NH 
Prasannakumar 40 M Venous 10 8 7 6 H 
Natchimuthu 60 M Diabetic 12 11 10 11 NH 
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APPENDIX – 6 
KEY TO MASTER CHART 
 
M – Male 
F – Female 
ETIOLOGY – Etiology of ulcer 
SCORE 1 -  PUSH score at first visit 
SCORE 2 – PUSH score at 2
nd
 week 
SCORE 3 – PUSH score at 3
rd
 week 
SCORE 4 – PUSH score at 4
th
 week 
H – Healing ulcer 
NH – Non-Healing ulcer 
 
 
